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Abstract

Background: Community Health Workers (CHWs) have been widely used in response to the shortage of skilled
health workers especially in resource limited areas. China has a long history of involving CHWs in public health
intervention project. CHWs in China called village doctors who have both treatment and public health responsibilities.
This systematic review aimed to identify the types of public health services provided by CHWs and summarized potential
barriers and facilitating factors in the delivery of these services.

Methods: We searched studies published in Chinese or English, on Medline, PubMed, Cochrane, Google Scholar, and
CNKI for public health services delivered by CHWs in China, during 1996-2016. The role of CHWs, training for CHWs,
challenges, and facilitating factors were extracted from reviewed studies.

Results: Guided by National Basic Public Health Service Standards, services provided by CHW covered five major areas of
noncommunicable diseases (NCDs) including diabetes and/or hypertension, cancer, mental health, cardiovascular
diseases, and common NCD risk factors, as well as general services including reproductive health, tuberculosis, child
health, vaccination, and other services. Not many studies investigated the barriers and facilitating factors of their programs,
and none reported cost-effectiveness of the intervention. Barriers challenging the sustainability of the CHWs led projects
were transportation, nature of official support, quantity and quality of CHWs, training of CHWSs, incentives for CHWs, and
maintaining a good rapport between CHWSs and target population. Facilitating factors included positive official support,
integration with the existing health system, financial support, considering CHW's perspectives, and technology support.

Conclusion: CHWs appear to frequently engage in implementing diverse public health intervention programs in China.
Facilitators and barriers identified are comparable to those identified in high income countries. Future CHWSs-led programs
should consider incorporating the common barriers and facilitators identified in the current study to maximize the benefits
of these programs.
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Background

The World Health Organization (WHO) has identified
the global chronic shortage of skilled health workers in
the World Health Report [1]. This shortfall of available
skilled health workers has been estimated to be as high
as 4.25 million in Africa and Asia [1]. The quality and
density of human resources for health has been widely
considered as one of the main contributors of maternal
and child health outcomes and other health inequalities
[2, 3]. In the attempt to deal with this health workers
crisis, many countries, especially low- and middle-
income countries (LMICs) have widely used community
health workers (CHWSs) to support the underserved
population in resource-limited settings and deliver key
health care and health promotion interventions in their
communities [4].

According to WHO, CHWSs consist of different com-
munity health aides, but not trained health professionals,
who are selected and trained to work in their own com-
munities [1]. They are usually trained to deliver various
basic and health-related interventions and services
within their own community. However, CHWs may have
different titles because their specific job responsibilities
within their local cultures and health systems vary (e.g.,
traditional birth attendant, community health volunteer,
village health worker, village doctors, health advocates
etc.). It is difficult to generalize one universal title for all
CHWs [1]. We will use the term “CHWSs” to describe all
these categories of healthcare workers in this paper, un-
less specified otherwise.

Evidence from various countries has shown that CHW's
are able to make effective contributions in health out-
come, particularly in maternal and child health [5-7]. One
of the best-known programs of CHWSs is the “barefoot
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doctors” which was implemented in China from the 1950s
to the early 1980s. Around one million agricultural
workers were trained to be the “barefoot doctors” to pro-
vide primary health care, first aid, and health education
[8]. They significantly improved rural health care coverage
and infectious disease control and dramatically reduced
the national infant mortality rate [9]. However, in 1981, as
the national health system shifted from a cooperative
medical system to a private medical system, the barefoot
doctor program was abolished [10]. In this private medical
system, the “barefoot doctors” still served as frontline
healthcare workforce in primary health care level. Their
title became “village doctors” if they passed the national
exam of the village doctor, or their title became “village
health aides” if they failed.

Currently, China’s health system consists of three
levels: tertiary, secondary and primary levels (Fig. 1).
Tertiary hospitals are responsible for the majority of
comprehensive diagnosis and treatment. They have full
coverage of diverse medical and surgical departments
and are equipped with modern medical and diagnostic
equipment. These hospitals exist in large and medium-
size cities. Secondary hospitals include general hospitals
in small cities and counties of large cities, as well as
most specialist hospitals. However, the CHWs only
served in primary health care level. Primary health ser-
vice is provided by medical institutions, which refers to
basic level health service institutions in residential areas
in urban or rural town health centers. The scale of com-
munity health centers varies greatly. In large cities like
Shanghai and Beijing, community health centers (CHCs)
are developed from some small secondary hospitals with
inpatient care. The number of CHWs in each CHC may
vary between 5 and 10). Other primary health centers,

Tertiary
(usually located in large
and medium-size cities)

Secondary

(usually located in small
cities and counties of large
cities)

General hospitals

Tertiary hospital:

Provide comprehensive
diagnosis and treatment

Specialist hospitals

Primary
(usually located in

Community health
centers

Township health
centers

communities in cities,
counties, and townships)

Community health
services stations

I
g

Village clinics

Fig. 1 Structure of the Chinese Health System
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however, especially health stations in rural areas, only
have a limited number of doctors (varies between 1 and
5), the so-called village doctors, to provide basic consult-
ancy services. Generally, the population that each CHW
serves ranges from 300 to 2500 residents [2].

In recent years, the Chinese Ministry of Health has
started to emphasize more to improve the primary
health care services by incorporating the community
based services within the primary healthcare system [11,
12]. Since then the function of basic medical service and
public health services has been integrated into primary
healthcare level (community health services centers). In
accordance with the provisions of the National Basic
Public Health Service Standards, issued by the Ministry
of Health in 2011, community-based health services
should include the following aspects: health records,
health education, immunization, infant care, maternal
care, health management of elderly, health management
of patient with hypertension, type II diabetes, mental ill-
ness and infectious disease, as well as public health
emergencies report and treatment [11, 12]. All of these
services are delivered by existing healthcare personnel
working in community health centers including CHWSs;
usually Chinese traditional medicine services are not
provided in the community health centers.

Although the village doctors provide both treatment
and public health services, they usually focus more on
treatment instead of public health service, due to the
inadequate financial incentives to deliver public health
service and heavy workload [13]. Besides financial incen-
tives, studies in other countries provided evidence that
CHWSs performances can be affected by recruitment
process, workload, and retention policies [14—16]. Pol-
icies on incentives, career perspectives, and supervision
have great influence on CHW’s motivation. In addition,
reviews also showed that basic and continuing training
and education can enhance CHW’s performance [17-
19]. However, limited studies were conducted on this
frontline workforce of primary healthcare provider in
China. Understanding the pattern of services provided
by CHWs and the challenges and barriers faced by
CHW:s will guide the policy makers in assessing the po-
tential to integrate CHWs within primary health care de-
livery systems. Also, to address shortages of healthcare
workforce, many developing countries are now examin-
ing the potential to engage CHWs to deliver primary
healthcare services. Experiences from China would be
useful to guide these countries in developing local policy
strategies to integrate CHW s within primary health care
delivery systems. Therefore, we conducted a systematic
review of intervention studies involving CHWs, to
identify the types of public health services provided by
CHWs and summarized potential barriers and facilitating
factors in the delivery of these services. This systematic
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review will be guided by the following research question:
What are the types of public health programs provided by
CHWs in China as reported in studies from 1996 to 2006,
and what are the barriers and facilitating factors?

Method

Search strategy and procedure

We conducted a systematic review of all manuscripts pub-
lished in peer-reviewed English and Chinese language
journals about the topic of the role of CHWs in primary
health service delivery in China. Following a protocol, the
literature review began with a search on PubMed,
Cochrane, Google Scholar, and CNKI (China National
Knowledge Infrastructure, China Academic Journals full-
text database) using two combinations of the medical sub-
ject heading (MeSH): ‘community health worker’ and
‘China’; ‘village doctor’ and ‘China’. After identifying initial
studies, the additional keywords, ‘midwifery, ‘reproductive
health; ‘family planning; and Non-communicable diseases
like ‘hypertension; ‘diabetes; ‘mental; ‘chronic; ‘cardiovascu-
lar diseases (CVDs), ‘stroke; ‘cancer; ‘chronic obstructive
pulmonary diseases (COPDs), ‘physical activity, ‘obesity,
‘diet; ‘tobacco; ‘smoking; ‘alcohol’ were used combine with
the initial keywords. These keywords were also translated
into Chinese when searching Chinese literatures via
CNKI. We restricted our review to the manuscripts that
were published in the last 20 years (1996—-2016). We used
the publication date instead of the study date for
consistency since publication date is more accessible than
the study date. We also used the link to related articles in
PubMed and CNKI for initially selected articles. After
searching the manuscripts with keywords, the reference
lists of these manuscripts were hand-searched to identify
additional publications.

Each manuscript was assigned a reference number.
Each manuscript includes the title, types of program,
terms used to define CHWs, the role of CHWSs, program
duration, type of training delivered to CHWs, challenges,
and facilitating factors.

Inclusion and exclusion criteria
The inclusion criteria for CHWSs-delivered studies included:

1. Participants: Participants can be patients or the
general population. We do not have specific
requirements for participants since various people
could be the receiver of these public health services.

2. Intervention types: Preventive measures or health

promotion interventions that were provided by

CHWs.

Comparison: Not applicable.

Outcome: Delivery of reported intervention.

5. Study types: Intervention studies conducted in
China which focused on public health services
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including health education, reproductive health and
family planning, managing patients with infectious
disease, child health, vaccination, and common
NCDs (i.e., hypertension, diabetes, cardiovascular
disease, cancer and mental health.

The exclusion criteria included: i) articles that did not
focus on China; ii) articles that focused on the health
professionals (physicians, doctors, nurses) rather than
CHWS as we have defined for this review; and iii) arti-
cles that did not describe structured public health inter-
ventions (e.g., news, conference reports, books, reviews,
health system analysis, disease prevalence).

Data extraction

Using the above inclusion and exclusion criteria, two re-
viewers (WH and HL) identified relevant studies inde-
pendently. Each reviewer screened the titles and abstracts
of the potential articles to assess their eligibility for this re-
view. When there was disagreement, the decision to in-
clude a study was made after discussion and consensus by
both reviewers and, in some cases with input from the
project leader (ASA). We then read the full texts of all eli-
gible materials and summarized relevant content. Using
an Excel form, we assigned each eligible article with a
unique reference number and extracted the following in-
formation: the types of program, titles of CHWs, the ser-
vices provided by or/and the responsibilities of CHWs,
program duration, training received by CHWs, challenges
and facilitators faced by CHWs in the engaged program.
We also summarized the training types received by CHW's
and the training duration respectively, if this information
was available.

Results

General description

We identified 65 full-text published studies; 43 in English
(Table 1) and 22 in Chinese (Table 2) that fit our criteria
from 16,473 articles. In Fig. 2 we described the article
screening process that followed PRISMA flow diagram
[20]. Only one study evaluated a nationwide program [21].
Fifty-one studies (22 in Chinese) were single site studies
conducted evenly in east, central, and west China. Thir-
teen studies (all English) were the multi-site programs that
ranged from two to eight sites [22-25].

In terms of the duration of these programs, a few studies
lasted for 2—6 months [26—40]. The majority of the studies,
including 18 NCD studies lasted more than one year, even
a few years [25, 41-48]. Some others, including a family
planning, a mental health, and 4 tuberculosis-related stud-
ies evaluated the on-going programs [21, 25, 49-52].

Most of the studies (18 studies) were related to NCDs
covering five major areas of diabetes and/or hyperten-
sion [28, 29, 43, 44, 53-59], cancer (h [45, 46]), mental
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health [32, 33, 52, 60-65], cardiovascular diseases [66—
69]; and NCD health education [47, 70]. Ten articles
were related to reproductive health, including family
planning, prenatal care, and postnatal care. Besides fam-
ily planning and maternal health, other services provided
by CHWSs includes managing patient with infectious dis-
ease like tuberculosis (TB) (10 studies), HIV (3 studies),
child health (one study provided early childhood devel-
opment consulting [61] while another study provided
counseling for children second-hand smoking exposure
[62]), immunization (4 studies [70-72]), and others (one
study focused on shallow anterior chamber screening
[73], one study conducted verbal autopsy [74], and two
studies for tobacco control [36, 75]).

The terms used to define CHWSs varied in different
studies. Most of the studies used village doctors (VDs)
or community health workers as CHWs (n =42). In
family planning and maternal health care particularly,
traditional birth attendances (TBAs) (n =2), village/
grassroots maternal health care workers (n =3), trad-
itional village midwives (n = 1), family planning workers/
staff (n=4), outreach providers (n=1), and village
nurses (# =8) were also used. In those NCD studies,
other terms for CHWs include lay family health pro-
moters (n = 2), lay health supporters (n = 1), health coach
(n = 1), non-professional health workers (n =1). In Chin-
ese literature, particularly, community nurses and CHWs
were referred in a health management team (n = 5).

Public health services that CHWs provided

Public health services provided by CHWs were various
depending on the types of studies and programs. In most
of the studies, CHW's served as program recruiter and
health aides providing health education and assisting pa-
tient management.

NCD related services

In all the identified NCD-related programs CHWs
mostly assisted clinicians to promote screening for major
NCDs. In some studies, they provided lifestyle modifica-
tion supports via counseling and educational sessions
among NCD patients and people at risk [28, 30, 46, 47,
54, 56, 57, 65—68, 70]. The content of such counseling
support included healthy diet, physical activities, mental
health self-management, smoking cessation, salt intake
reduction, and practical approaches to prevent unhealthy
behaviors. CHWs also helped in monitoring patients’
medication adherence in regular follow-ups, reporting
side-effects, and referring severe cases to the higher level
medical facilities [29, 44, 52, 58, 59, 65—68]. In addition,
several studies reported that well-trained CHWs with
sufficient technical support could distribute mental
health medicines [52, 61, 65], measure blood pressure,
directly conduct early detections for CVDs or diabetes,
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as well as prescribe blood pressure lowering drugs and
aspirin for CVDs [28, 43, 56, 66—68].

Reproductive health

Among the studies that focused on reproductive health,
consisting of family planning and maternal health, CHWs
mostly provided outreach home visit services [23, 26, 27,
41, 76-78]. CHWs also provided health education to preg-
nant women and their companions on specific topics, in-
cluding prevention and control of sexually transmitted
infections [79], maternal newborn danger sign recognition
[41, 76], antepartum and postpartum care seeking and nu-
trition [27, 41, 76, 78, 80], and breast feeding [76]. They
were also in charge of distributing contraceptives, man-
aging and supervising contraceptives as family-planning
workers. Other services provided by CHW:s included dis-
tribution of nutrient supplements for pregnant women
[80], conducting mini-survey [80], monitoring compliance
of supplements taking [80], and offering general or spe-
cific health promotion counseling [23, 25, 27, 78, 81]. Only
one study mentioned that CHWSs attended births [41].

Infectious diseases (tuberculosis and HIV)

Guided by Directly Observed Treatment, Short Course
(DOTS) strategy, the major responsibility of CHWs was
to provide direct observations for smear-positive TB pa-
tients in most of the studies [21, 24, 37-39, 49, 50, 82].
Meanwhile, they detected new TB cases, followed up TB
patients, referred patients to higher level TB dispensaries
and designated sputum examination centers, as well as
conducted relevant surveys or collected relevant data for
research teams [51, 82, 83].

Four studies [48, 78, 83, 84], all in Chinese literature,
reported using VDs to support HIV prevention. In one
study, VDs screened potential TB patients who were liv-
ing with HIV [78]. In other three studies, VDs and vol-
unteers provided health education on HIV prevention
for migrant workers [83], HIV patients and their family
[84], and female sex workers [48].

Child health and Vaccination

CHWs provided early childhood development consulting
in the two child-health-related studies [61]. In the
immunization-related study, CHWs monitored children’s
immunization status and reminded their caregivers to
get the child vaccinated [22]. In other studies, village-
based health workers administered immunization shots
using auto-disposable syringe and vaccine storage in
rural areas to ensure the timely immunization for Hepa-
titis B birth-dose [71, 72].

Tobacco control and other services
Two of the tobacco control studies targeted specific
population. In those studies, CHWs were responsible for
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individualized counseling to parents on second hand-
smoking exposure to children [62] and to family mem-
bers of pregnant women on passive smoke exposure to
pregnant women [75]. In another study, CHWs provided
general tobacco control intervention in the community
[67]. In two studies, CHWs played other roles like
screening shallow anterior chamber or conducting verbal
autopsy based on the research program (73, 74].

Training received by CHWs

Training content

Among all the identified articles, 38 studies indicated
the training of CHWs and 34 of these studies reported
details of the training content. The content of CHWSs’
training was relevant to the services that they would
provide. For example, in maternal health-related studies,
CHWs usually received training on basic knowledge
about maternal health, conducted prenatal visits, and
identified danger signs [41]. While for the CHWs who
conducted or assisted in NCDs screenings, generally ac-
quired knowledge on the disease-related risk behaviors,
how to detect suspicious cases [66, 68], how to screen
[67], and the meaning of the positive test [45]. The level
of training received by CHWs differed across studies.
For example, in a study conducted in Guangxi, the train-
ing for TBAs is focused on care during childbirth and
referral skills while the training for trained birth atten-
dances (TBAs) included additional midwifery training
and conducting of at least 30 independent deliveries
under an obstetrician’s supervision [77]. CHWs also re-
ceived other types of training including health education
communication skills [23], computer skills [79], mobile
phone app use [22], TB/HIV control and management
[40, 82], and verbal autopsy interview skills [74].

Types of training

Seventeen articles described the types of training for
CHWs. Most trainings were given by teachers or experts
through lectures. In-class and group discussions as well as
role-plays were used frequently in CHWSs trainings [23,
32, 35, 76]. Some NCD studies also used web-based train-
ings combined with video, picture, and text for CHWs
[28, 43, 46, 64]. Two studies mentioned reflection-action-
assessment cycle methods and case review [35, 42]. Be-
sides formal training, one article also delivered desk calen-
dars with TB information and control policy to village
doctors, village leaders, and patients [83].

Challenges

Forty seven articles indicated various challenges in the
CHWs led projects. The common barriers are: lack of
transportation, lack of official support, poor capacity of
CHWs, lack of training for CHWs, incentives for CHWs,
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and establishing and maintaining the relationship be-
tween CHW s and target population in the community.

Transportation

Four articles mentioned the challenges in transportation
to reach the community [24, 49, 77, 82]. In remote areas,
institution-based delivery was hard to perform without
proper logistic support [77]. Village doctors also re-
ported that it was hard to launch DOTS with an incon-
venient transportation system [24, 49, 82]. Additionally,
one literature mentioned that the residency of target
population (i.e. migrant workers) in rural areas are scat-
tered [83].

Official support

Official support includes the financial and policy sup-
ports from government and the understanding from
local stakeholders. In China, policy is a guide for family-
planning workers and other government-funded pro-
grams. In the study of Tu et al. (2004), family-planning
workers were unsure of the need for the government
agency providing reproductive health education to un-
married young people [25]. Another study discussed the
concerns from local leaders about the utility and appro-
priateness for involving village health workers with little
formal education. These concerns affected the long-term
commitment of key trainers to provide training or some
CHWs to receive training [42]. One study emphasized
the need of government support both on funding and
regulations [67]. Another two studies pointed out the
need to involve stakeholders such as family planning,
civil administration, women’s federation, administration
of justice, and public security department [65, 81].

Quantity and quality of CHWs

CHWs usually have heavy workload by providing both
their assigned routine duties and public health services
at the same time. One of the articles used “shortage of
hands” to indicate this barrier [24], reflecting the work-
loads and demands of their work. Additionally, the vil-
lage doctors who were already busy in providing general
primary healthcare services were reluctant to add extra
NCD related tasks on their agenda [43, 52, 61]. On the
other hand, some CHWs lacked adequate knowledge
and capability to meet the demand of their assigned
work [40, 47, 51, 57-59]. Other studies also indicated
CHW?’s lack of specific skills as barriers [24, 42, 51, 58,
59, 70]. One study pointed out that the average age for
VDs are getting older [58].

Training of CHWs

The training received by CHWs was diverse and related
to various education levels of CHWs, different learning
needs, too many trainees, and trainers’ unfamiliarity with
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the work of CHWSs, especially in programs that used
technological support [23, 24, 41, 42, 70, 74, 77]. Less
than 40% (8 out of 22) of the Chinese literature reported
detailed training for CHWs. Most of these trainings were
provided as lectures and evaluated by tests. None of the
studies discussed the challenges in training CHW:s.

Incentives for CHWs

Varieties of motivational factors to engage CHW in pub-
lic health service delivery was described across studies.
Ten articles emphasized inadequate financial incentives
for CHWs [23, 24, 30, 34, 37, 40, 49, 65, 82, 83]. Differ-
ent issues of financial incentives include the shortage of
funding [30, 65, 83], lack of subsidies [23], specific allow-
ance/incentives did not reach to CHWs [24, 78, 83], and
no additional financial reward [61]. Another article re-
ported lack of recertification mechanism as barrier for
motivating CHWs to attend training and learn more
medical knowledge [79].

Maintaining relationship between CHWs and target
population

The main barrier in maintaining the relationship be-
tween CHWSs and target population is the mobilization
of the target population [34, 40, 70]. Non-permanent job
status of CHWSs was another barrier to build rapport
[41]. Population mobility was a barrier to maintain rela-
tionship in programs of TB, HIV and immunization [34,
70]. A study mentioned the difficulties to involve elderly
people in the intervention [80].

Facilitating factors

Official support

In China, official support is crucial for CHWs-led health
program. Several studies emphasized the official support
from government and clinic as a facilitator in their stud-
ies [40-42, 78]. Similarly, Wei et al. (2008) underlined
the importance of the leading role of the local policy
maker while making changes in policy and practice in
primary health care [82]. The nationwide program used
a top-down approach with specific task assignments to
CHWs, which was effective in TB control and manage-
ment [21].

Integration of CHWs programs within the existing health
systems

Although CHWs were integrated in the existing health
system, a well-designed health intervention program
which could be fitted into the current system as the rou-
tine task for CHWs was identified as one of the facilita-
tors. A tobacco control study mentioned one of the
facilitating factors as incorporating the intervention with
the existing pregnancy insurance services system [75].
Edward and Roelofs (2006) emphasized the good fit
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between core project elements and the existing health
system when designing their health intervention project.
Deep engagement of local partners was a good approach
to ensure effective implementation of the CHW-led pro-
gram [42]. Jiang et al. (2016) discussed the need for suf-
ficient and comprehensive preparation within the health
system in order to develop a well-designed intervention
program [77]. These preparations include training of
health human resources (i.e. CHWs), building infrastruc-
ture, improving services quality, and establishing referral
system with quality referral center.

Relationship between CHWs and residents

The good relationship between the CHWs and residents
is an important facilitating factor. The team-based model
is becoming more common [29-31, 33, 38, 48, 65]. The
benefit of involving the CHWs in the multidisciplinary
health management team is that they can act as a bridge
between the team and patients [59]. Because the CHWs
always work closely with the community, they can provide
intervention conveniently and frequently [48]. Moreover,
it is easier for the CHWs to educate the family members
of the patient compared to physicians [69, 85].

Financial support

Four articles mentioned financial support as a facilitator
for CHWs engagement in healthcare delivery [24, 37, 40,
77]. Financial compensation for CHWs was provided by
local health institutions based on the services that they
provided (i.e. the number of pregnant woman escorted
to the health institute) [77]. They could also receive add-
itional payment if they provided other services, including
prenatal/postpartum examination referral to a health fa-
cility [77]. One study suggested non-monetary incentives
like food, uniform or public praise as substitutes to cash
allowance [24]. Few studies suggested that performance-
based incentives were effective in increasing CHWSs’ job
motivation and improving their work performance [43,
46, 67, 68].

Technology support

Overall, ten studies used the website or mobile phone
applications to facilitate CHWs-led programs. Seven of
them were NCD-related [24, 46, 55, 57, 64, 66, 68] and
only three studies were related to general service
provision [22, 74, 79]. One study used the website as a
training method to provide specific training for village
doctors [79]. Another study used a mobile phone-based
application to support health management system in im-
proving immunization management and tracking by
CHWs [22]. Zhang et al. used mobile phone-based ap-
plication to facilitate decision support system for verbal
autopsy interviews by CHWSs [74].
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Discussion

To our knowledge, this is the first systematic review that
provides a critical appraisal of health programs delivered
by CHWs in China during the last two decades. We
found that, overall, CHWSs provided varieties of services
that were relevant to the national policy for basic public
health services and the national priority public health
programs. We found that family planning and repro-
ductive health services were more frequently being stud-
ied and reported in the review. It could be partially
explained by the family planning policy initiated in 1983
that required the National/State Ministry of Health and
Population and Family Planning Commission working
closely with local CHWs and village doctors [86]. Simi-
larly, CHWs were also engaged in the implementation of
national programs of DOTS [87] and Expanded Program
on Immunization (EPI) which was initiated in 2008 [88].
These engagement of CHW's in major national programs
suggests that the government realized the importance of
CHWs in promoting public health programs underscor-
ing the potential for their integration into the existing
primary healthcare systems. In programs where CHWs
were engaged to work in specific project with funding
for limited duration [62], extra efforts need to be made
to keep these CHWs engaged in the same community
based programs, if the program proven to be effective.

We found that there was no consistency in terms of
duration and intensity of the training received by CHWs
in the studies reviewed since most of the trainings were
on-the-job training (i.e. specific trainings were given in re-
lation to specific tasks). While this is understandable that
the training was customized to the needs of the specific
program, a basic training on core competencies would im-
prove the quality of the service delivery and the overall
skills of CHWs. Earlier studies reported several barriers in
relation to the training of CHWs, including relatively low
educational levels of CHWs [42], too many trainees while
a few available trainers [23], and technology usage in the
training for elderly CHWs [70]. In the current study, we
also identified similar barriers for training CHWSs, which
underscore the importance of considering these in the
planning of any training for CHWs.

One of the crucial factors for CHWs to implement pro-
grams effectively was the level of official support received
from the national and local government as well as other
stakeholders. Essentially, the support from the government
could be both a barrier and a facilitator. In our review, stud-
ies found that ambiguous policies and perspectives from
local leaders could impede CHWs implementing health
intervention programs. However, if the health intervention
program could receive the official support from govern-
ment and health centers, these supports would be great
facilitators [41, 42]. In China, using a top-down approach
turned out to be effective for many nationwide health
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programs (e.g. Patriotic Sanitation Campaign started from
1952). With a specific policy or working guide, CHWs
would have a proper perspective of the provision of primary
health services. Moreover, the government is responsible
for the construction of infrastructure including improving
transportation system and building community health cen-
ters and village clinics. Road accessibility was one of the
basic requirement for proper logistic support, particularly
in rural areas and remote villages [77]. The convenient
transportation system was needed for CHWs to effectively
launch DOTS strategy, either for patients coming to the
CHWs office or for the CHW’s visit to patients’ home [24,
49, 82].

In the studies reviewed, we identified several factors
that were relevant in keeping CHWSs motivated to their
job. These included reduced workload, financial and
non-financial incentives, regulation and continuous edu-
cation, integration of CHWs in the current health sys-
tem, and the job satisfaction of CHWs. These factors are
consistent with previous findings in low- and middle- in-
come countries [89]. In earlier studies, village doctors
were most dissatisfied with their pay and the amount of
work, as well as promotion and work conditions [90,
91]. Few other studies also reported that low salary and
lack of financial incentives were substantial barriers for
motivating CHW's [24, 34, 83]. Thus, appropriate finan-
cial incentives system is valuable for the whole health-
care system to retain CHWs in their existing jobs [89].

Information and communication technologies or mHealth
(i.e. internet, mobile phone applications) was frequently used
in recent years by the researchers in CHWs delivered pro-
grams. It could be an effective approach to improve the
consistency and efficiency of health services delivery by
CHWs [92, 93]. Although only three studies used website
and mobile phone applications in general service provision,
the outcomes were promising [22, 74, 79]. For example, in
the study of Chen et al. (2016), the use of Expanded Pro-
gram on Immunization (EPI) application improved the local
full vaccination coverage and working efficiency of CHWs
[22]. This finding is consistent with a previous systematic re-
view on CHWs and mobile technology, which indicated that
new technologies could assist CHW's to improve the quality
of providing health services, the efficiency of health inter-
vention, and capacity for program monitoring [92]. One of
the barriers mentioned in reviewed studies was the elderly
CHWs as they might not familiar with smart phone applica-
tions or not willing to learn about new technology. Future
studies could focus on developing user-friendly applications
and should plan to provide multiple training for elderly
CHWs.

To ensure the sustainability of the health intervention
program, China benefits form its institutionalization of
CHWs as part of the primary healthcare providers (VDs
and community nurses). This is similar to the program
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in Brazil, the Brazilian Family Health Programmer, which
integrated CHW:s into its health services and institution-
alized community health committees to ensure the sus-
tainability of health care delivery [94]. Both China and
Brazil also benefit from the multidisciplinary health care
team in the primary care setting, which may include
CHWs, psychiatrists, general practitioners, nutritionists,
public health specialist, and others.

Unlike the high-income countries, where CHWs mainly
focus on marginalized population [95], Chinese CHW's pro-
vides health care services for all members in the commu-
nity, based on the programs to which they are assigned.
Therefore, the potential to generalize and expand the
CHWs-led programs in China is great and should be ex-
plored further.

Public health implications
The findings of this review have several implications.

Motivation of CHWs and health-care reform

The motivation of CHWSs to engage in public health ser-
vice delivery was influenced by the whole range of health
sector reform [96]. In 2009, a new health-care reform was
launched aiming to achieve universal health coverage.
This health-care reform dramatically reduced the income
of village doctors by canceling the drug mark-ups which
was the primary source of income for village doctors for
more than a decade [97, 98]. Realizing the irreplaceable
role of CHWs and the lack of financial incentives for pri-
mary health services, Chinese Ministry of Health issued
the National Basic Public Health Service Standards as a
guideline for primary health services in 2011. The Minis-
try of Health also increased the compensation for primary
health services per capita in recent years. However, the
compensation was still insufficient and sometimes even
did not reach to the CHWs [97]. In 2015, the average
compensation for basic public health services per person
increased from 35 to 40 RMB (1US$ = 6.90RMB). Mea-
sures need to be taken so that the increased compensation
would reach to CHWs to motivate them in the delivery of
primary health services. However, the effectiveness of this
new policy hasn’t been evaluated.

In terms of the incentive mechanism, Tao et al. (2013)
suggested that performance-based incentive could be an ef-
fective approach to improve the performance of CHW:s in
tuberculosis DOTS strategy [24]. However, a systematic re-
view by Kok et al. (2015) indicated that this approach could
sometimes lead to ignore the unpaid task of CHWSs’ daily
work [99]. Although pay-for-performance has become
popular in recent years to initially improve the performance
of health professionals while controlling healthcare expend-
iture, policy makers should carefully design the payment
system to reach their initial goals in China [100]. To pro-
vide more evidence for policy makers, future research
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Citations identified in initial

Fig. 2 Selection Process for Identifying Relevant Studies
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studies could focus on exploring and evaluating salary and
incentive mechanisms which could effectively motivate
CHWs and improve health care service quality as well as
the cost-effectiveness of the intervention.

Ensure long-term commitment of CHWs

In China, CHW's were part of the primary health care sys-
tem, whose salary were covered by the government. How-
ever, engaging these CHWs in primary health care with
long-term commitment may be not easy. The long-term
commitment of CHWs in the primary health-care system
is a prerequisite for sustainable health intervention pro-
gram engaging CHWs. This long-term commitment could
greatly be influenced by regulation and continuing educa-
tion for CHWs. These two factors could help village doc-
tors building long-term perspectives of their career and
motivate them to keep learning and practicing in primary
health care.

A regulation for CHWSs issued in 2003 called the Regu-
lation on the Administration of the Practice of Rural
Doctor, which took effect in 2004 [101]. The registration
system in this regulation requires village doctors to be
trained by local health department at the county level.
After the training, village doctors must pass the license

examination to be qualified. The challenge to execute
the regulation is the low educational level of the current
village doctor. Although the national continuing medical
education system requires professional physicians and
nurses in the township or higher level to attend training
and take an exam, it does not have corresponding re-
quirements for village doctors. Other than the 2005’s
regulation, there are neither relevant regulations nor fi-
nancial support for continuing medical education and
promotion for village doctors.

Since there are no systematic and professional continu-
ing education for CHWs regulated by the government,
these trainings were mainly based on the different needs
of the health intervention programs. However, this should
be noted that the training process for CHWs was rarely
described in reviewed studies while few earlier studies had
ever explored the effective training for CHWs. The train-
ing for CHWs could be a valuable reference when design-
ing similar primary health care intervention program in
future studies as well as offering evidence for policy
makers to designing continuing medical education for
CHWs. Thus, researchers should highlight the importance
of CHWs training when designing health intervention
programs involving CHWs in the future.



Huang et al. Global Health Research and Policy (2018) 3:18

Limitations

A few limitations of this review should be noted. First,
because many terms are used to describe CHWs and
front-line public health workers, it is possible that we
were not able to extract all relevant articles in the exist-
ing literature. However, to avoid this, we conducted a
systematic electronic search using a comprehensive list
of Medical Subject Headings terms as well as similar
keywords, such as village doctors or lay health worker,
after a consultation with a community health advocate
in China and a trained health science librarian. Second,
we included both English and Chinese literature. How-
ever, most Chinese literature did not discuss the chal-
lenges and facilitating factors of their intervention
program. Thus, the challenges and facilitating factors
were mainly extracted from the English literature. Third,
most of the studies reviewed were conducted in rural
areas in China. The ethnic and cultural diversity across
China limits the generalizability of the findings to all the
provinces and cities [25]. Fourth, the findings we sum-
marized are based on the reports in the published paper.
No attempts were made to assess the quality of the pub-
lished reports or to validate the findings or conclusions
of the reported studies. Finally, we did not take effort to
identify grey literatures and might have missed studies
as a result. Therefore, the findings of the current paper
need to be extrapolated considering these limitations.

Conclusion

Involving CHW:s in the delivery of public health programs
has a long history in China. We found that a significant
amount of research was conducted in China that involved
CHWs. This review has provided insights into the pattern
of public health services provided by CHWs in China and
summarized potential barriers and facilitating factors. This
will allow policy makers and other stakeholders to deter-
mine how to engage CHWSs to address the growing need
for public health services and community based care for
diverse healthcare needs. As China is going through
healthcare reform, incorporating CHW's as a member of
the primary healthcare workforce within the healthcare
delivery systems, with enhanced training and continuing
training, will motivate CHWs to engage and deliver high
standard community-based healthcare services.
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